' which will be denoted by A. It is easy to see that A is a welldefined, non -negative definite operator in the Hilbert space L 2 (O), so that it has at least one self-adjoint extension. Let H be any such extension. 10 We are to compare H with the operator H 0 in L 2 [2] ). Consequently, the absolutely continuous spectrum of any self -ad joint extension of A is never empty and contains at least [0, oo), since H 0 is known to have the absolutely continuous spectrum [0, oo). This property is thus independent of whatever (homogeneous) boundary condition may be attached to -A in O, 6) In closing this Introduction we mention that the existence and some related properties of the wave operators have been obtained for a bounded (set of) obstacle(s) (see, e.g., Ikebe [1] , Lax-Phillips [3] and Shenk [4] By the Riemann-Lebesgue lemma F(X,t) tends to 0 as \t\ goes to infinity, and this convergence is uniform in #esupp(<p). Hence we have the right side of (2. 6) tending to 0 in view of the bounded convergence theorem.
Q. E. D. §3o Proof of the Theorem
We shall consider W+ alone, for W. can be handled quite similarly.
Let TJ(X) be a smooth function on R n satisfying the following conditions: 0<?? (#)<!; -rj(x) = '\. in a neighborhood of the boundary of O; supp^cS,. for a sufficiently large r. If we can show that for u in a fundamental set DdD(H Q ), then the existence of the strong limit W+ will be concluded in virtue of the uniform boundedness in t of the operator norm of W 2 (t\ and of (3. 4), (3.1).
Put £(x) = l -ij(x). Then W(t) = exp(-itH)Jexp( -itH
As D we take all functions u a (x) for which A straightforward computation shows that + \x n -a n \~)\v(x n , t; «") Noting the inequality (3.16) where p^m + 1/2 and the constant is independent of t, we obtain (3. 8) and (3.9) in view of the facts that supp(A?)~)) and supp((grad f)~) are bounded in R n~l 9 and that we have the factor |1 + #|~3 CII~1)/2 on the right-hand side of both (3. 14) and (3. 15) . This completes the proof of the existence of W+. It remains to verify the isometry of W + . Let X s (*) denote the characteristic function of S, and let CS be the complement of S. The last term tends to 0 as £-^oo by Lemma 2. 1, which proves the desired isometry.
Q. E. D.
